Гидродинамические наблюдения на Петропавловском полигоне, Камчатка by Копылова Г.Н. et al.
Bv"\KAHOJIOfnfl U CEWCMOJIO|Afl,2000, Nb 4. c. 69-79
vnK 550.34.06.03.02
[I{AP OAI,IHAMI,ITIE CKnE HAE JIIOIEHI{fl
HA IIETPOIABJIOBCKOM IIOJIIITOHE' KAMTTATKA
@ 2000 r. f. H. KonuJroBa*, A. A. Jho6yrunn (nrn.)**, B. A. Ma.nyrnn**,
A. A. Cuupnon*, JI. H. Tapanona*
*Kauqamcrcafl onbtmHo-uemoduqecrcaa ceficuotto?uqecKan napmun leoQuauvecrcort c,cyx6ut PAH,
II emp onaano acrc- Kauqamcrcuii, 68 3 00 6
*xUucmumym arccnepurvterumanuuoil eeoQuaurcu On<8 PAH, Mocrcea, 123810
flocryunna B peAaKrlnro 2l.04.98 r.
flpnnegeno orrrcaHl,re cr4creMbr aBToMarI,I3I,rpoBaHHbrx rr{ApoAr{HaMurrecKr4x ua6lrogenull tl flonyqeHHblx
AaHHL,rx cltrxponnorl peflrcrpaquu r,rsuenenuri ypoBHq Bo[bI B cKBilKI,IHax r,r arruoc$epHoro AaBreHuq B
1996-1998 rr. Ha AByx cKBDKT{Hax llerpouannoBcKoro [oJrrrroHa, Kala.{arra. OcHoeHoe BHLIMaHI{e yAene-
go rocericruuqecKr4M u noc'rcericufiirecKrrM r{3MeHeHI,ItM ypoBHr BoAbr B pe3yJrbrare 3eMrerpqceHr4q
5.12.1991 r. c M = 7.7, npor.rsorueArrr.rM Ha paccrorHrrlr Kpocc-c[eKTpaJlbHoro aHaJII{3a napuaqrall ypoBHq
BoAbI B cKBDKr4Hax u aruocQepnoro AaBneHr{r, a raKxe AaHHbIx o noBeAeHI,IrI yponHeri BoAbI IIoA BJII4IHTI-
eM 3eMJrerpgcenuit nogsoJuer orleulrrb IlHArlBIrAyaJrbHyro rryBcrBr.{Terbuocrb cKBilKLIH K Bo3AeRcrBI4}o or-
Hocr{TeJrbHo 6r,rcrpo [poreKaroqrrx r{3MeHeHr{ft nanpnreuno-ge$opuupoBaHHoro cocroflHllfl Bo[oHacbl-
uleHHr,rx nopoA.
Ha6lroqenufl. 3a BapuaquflMl{ ypoBHt BoAbI B
cKBaxrrHax - TpaAr{rII4oHHbIft BI,IA reoSI,I3LIqecKI,Ix
rrccJreAoBaHui gll.'. [or{cKa [peABecTHI,IKoB 3eMJIe-
TpflceHr,rfi 12, 31. 3ro srtgsaHo reM, qro cl{creMa
cKBa)Kr{Ha-Hauopurrft BoAoHocHbrrl ropusour Mo-
)<eT 6brTb AocTaToqHo r{yBcTBI,ITerbHbIM I{HAITKaTO-
poM Hu3KorracrorHbrx (<0.01-0.00I fq) nar'aeuenuli
HanpflxeHHo-geQopr'rupoBaHHoro cocroqHufl Bepx-
Hr,lX CJTOeB gervlnoft Kopbr IloA no:qeficrnraevr cerlclro-
TCKTOHIII{ECKI4X IIPOqECCOB.
llo qaHnrru ypoBHeMepHbIX Ha6JIIoAenuIZ BbIqB-
JI EHbI MHOIOTII,ICJIEHHbIE NPI{MCPbI NPO'BJIEHI{fl TI,IA-
poAuHaMr.rrrecKr4x e$Serron nog noegelicrBlleM pa3-
JrlrrrHbrx Bo3MyureHr{rl nanpmeuno-ge$oprnrl4poBaH-
HOrO COCTOTHI.Tfl BOAOHaCbIUIeHHbIX nOpOA, B TOM
qr{cJre 6apouerpuqecKrre, ilpI{JII{BHbIe, Kocelictnluve-
cKr.re KoJre6aHHr ypoBHx fl, 6, IO-12) n rone6aHuq
ypoBHq BcJreAcrBr{e KprrlnoBblx noABIDKeK no pa3-
JroMaM [2]. IIpn oroM ocxoBHaq 3aAar{a o6pa6orru
ypoBHeMepHbIX AaHHbIX AJIfl BbIqBIeHLIS cr{rHaJroB-
npeABecrHr{KoB :eulerprceuuft 3aKJrroqaeTct B
rrpr4MeHeHr.{r4 orrrr{MaJrbHofo cnoco6a ycrpaHeHllq
BrruflHrrfl. Qaxropoe-nouex [ 1 G- 1 2].
Paspa6orra n co3AaHr{e B nocJreAHee BpeMq ilrl4-
poKoro cleKTpa ilpoqeAyp MHoIoMepHofo cTaTI,Ic-
TIII{CCKOfO AHAr'IN3A AAHHbIX CI,IHXPOHHbIX TEO$U:U-
qecKr4x Ha6JrroAeHr,rft uo:sorxer r{cnoJlb3oBarb B Ka-
r{ecrBe noxasarerefi cocrorrHr.u cpeAbr HoBbre
cr4HTeru\recKlle lapaMerpbr, TaKr{e, KaK SBoJrroql4q
aMrrJrr{Ty[Horl qacrornori uepegaroqsoll Qyurquu
or Bapr{aqnri arrvroc$epHoro AaBJIeHut K I,I3MeHeHIr-
rM ypoBHrr v Ep. 14,5]. llpurrreneHlre yKa3assofi o6-
pa6orru K AaHHbrM ypoBHeMepusx Ha6rrogeuufi Ha
o-se IIIuroraH rro3BoJrlrJro BbrrBlrrb KBa3r{nepl{oAr4-
.{CCTUU XAPAKTEP IOBEAEHII' BO BPEMEHIT AMTIJII4TYA-
Hofi qactoruori nepegaroqHori $ynrqlru or Bapua-
qnr:r arr'roc$epHoro AaBJreHr{fl K I{3MeHeHI4Io ypoBHt
Arr rracror or 712 go 1/600 v-l c xapaxrepHbrM neprr-
ogorra -1.5 Jrer, r{To Mo)Ker 6srrl clegcrBr{eM nposB-
]trEHl,dfl, METJIEHHbIX TCKTOHIIqCCKI{X BOJIH B CCUCMOAK-
rnBHoM perr{oHe [8]. IIo pe3yJrbrarau uHorolrepuoli
o6pa6orru AaHHbrx rr4Apoxr,rMr.rqecKr,rx ua6;r rogeHnli
na llerponaBJroBcKoM rroJrlrroHe (Karr.rvarra) BbrqB-
JreHbr BpeMeHHbre r{HTepBaJIbr noBbIUreHHoIZ cI{HXpo-
Hr43aIIUU B [OBeAeHrrr{ OTAeJrbHbrX fa3OBbrX r{ fr.{Apo-
xr{Mr{r{ecKr{x fiapaMerpoB, coorBercrByroqr{e cpeAHe-
cpor{HbrM (uecxqsr - negeru) craAr{rM rrogroroBKr{
3eMJrerpflcenlrri c ruarru4rylaMn 6-7 t9]. Ognaro o6-
rrlr.rM r{3'btHoM fr,r[poAr.rHaMr{qecKHx rr fr.rAporeoxr{Mr4-
qecKr.rx Ha6mogenurl s cericN.{oaKTrrBHbrx perr{oHax
Bocroxa Pocculr flBrflercfl HelocraroqHbre qacrora rr
r{yBcTBr.rTeIbHocTb perrrcTpaqur{ [apaMeTpoB, a TaK-
xe r4x $parveHrapusrfi xapaxrep.
B qerxx [oryr{eHr.rrr KaqecrBeHHbrx ypoBHeMep-
HbIx [aHHbIx [JIfl r,rccJreAoBaHrrfl cBr3erl rnApoAr.rHa-
Mur{ecKoro pe)KLIMa cKBa)KI{H c cetcMll.{Hocrbro
rrpoBeAeHbr pa6orlr B,1996-1997 rr. no opraHr43a-
rlr.rrr He[pepbrBHbrx na6rrogenuli ua qnyx cKBa)Kr{-
Hax, pacrroJro)KeHHbrx Ha reppr.rropuu llerponan-
Jr oBcKoro noJrr,rf oHa. llon o>xeHlre cKBa)Kr.rH noKa3 a -
Ho Ha puc. l, a ux xapaKTepr{crr{Ka npr{BeAeHa B
ra6r .  l .
Crcem{una E"cusoecrcaa-l (crce. E-l )tpo6ypeHa B
1984 r. go rry6uuu 3 xu Arfl rl3yrreHlrq reororuqec-
Koro pa3pe3a rr ruApofeorepMr.rqecKnx ycroruri par?-
oua. flocre oKoHr{aHr,rq 6ypeuux u fipoBeAeHr{fl KoM-
69
10 KOIbIJIOB4 u Ap.
Puc. l, Pacno.no)<eHr4e na6lrogarelrHbrx cKBa)Kr.rH a flerpouauoBcKoM noJII{roHe: E- I - E,rlrgoscraq- I ; IO3--5 - cKBaxI4Ha
IO3-5; 1, 2 - enuqeurpur 3eMrlerptceHuil (ra6tt. 2).
nJreKcHbrx reoQiasuvecKrlx u rl,IAporeoxuMl{qecKr{x
ucnsrranlrr.r cKBa)KuHa [epeAaHa Arq pe)KUMHbIX Ha-
6rroqenufr. llpn srou cAeJIaHbI: o6cagxa crBoJIa
cKBaxlrHbr MeraJrJrI4tIecKoIi Koronnori guauerpoM
219 v'u, r{cKyccrBeFlHsIft sa6oli rlyreM ycraHoBKI,I qe-
uesrnoft npo6rra c rry6unrt 665 rl, nepQopaqux o6-
cagnorTr KoJToHHF,I B IrHTepBaJIe 625-647 rvt.
flo gannrru 6ypeuur,cre. E-l B l{HrepBiule 0-570 u
pacilpocrpaHeHbr qerBeprl{qHble cJIa6ocIIeMeHTH-
poBaHHbre rpanufluo-raJleqHI{KoBL'Ie OTJIoxeHI,'Ifl aIJ-
4e:raro6a:albroBoro cosraBa, B I,IHTepBuuIe 57G665 u
3aJrefaror MeJIKo-cpeAnenceQuronue rySsI aHAe3u-
ro6asarsroBoro cocraBa aJrHeftcKoir cepuu HeoreHa


















































BYJIKAHOJI OIWfl M CEI,I CMOIOf I4,g N b 4 2000
f T,IAPOII4 HAMI,I TI ECKI4E HABJIIO \EHI4fl
nerTcrnx ByJIKaH[Tax Ha r,ry6uue 625-647 M, rAe
rrpoBeAeHa nep$opaqur o6caqHor? xo;ronHlt. Ypo-
BeHb Bo,qbl B cKBa)KuHe ycraIIoBI{JIca Ha r;ry6uHe 28 rr,r.
llo 4auusttnt ra3o-rllApoxl4Ml{rrecKoro onpoOona-
Hrlfl cKB. E-l c r,ly6nuoii sablroAaerct yBer[rreHl4e
Mr4HepanII3aIlLlH rloA3eMHbtx BoI{ or 2.5 go l0 r/:r ra r.r:-
MEHEHI4C I,IX XIIMI{I{CCKOTO COCTABA OT XJIOPI,IAHO- f I'IA-
poxap6ouarHoro HarpI{eBo-KanbIII,IeBoro Ao xJlop[[-
HO|O Harpr{eBofo I4 KaJrbql{eBo-Harpl{eBofo. no ra3o-
BOMy COCTaBy BCKpbITbIe noA3eMHbIe BOAbI a3OTHO-
Naera*tosbte, o6oratqeuuble reJII{eM (Ao r x l0 ) o6. o/a)
r.r yrJreBoAopoAHbIMIr ra3aMl4. flo-rltgtttvtoMy, Bo[bI,
pacfipocrpaHeHHble B l{HTepBaJIe 625-647 M, orHo-
clrcq K BoAaM ruApoAI4HaMI.IqecKoIi 3oHbI 3arpyA-
HeHHofo no4oo6ueHa BcJIeAcrBt{e crpyKTypHoro
TIOJIO)KCHI'I' TOJITIIN AI gCTICXUX BYJIKAHI4TOB, CJIAf ATO-
u1eft oruocureJrbHo norpy)KeHHble yqacrKz Koprxc-
xo-AeaquHcroli ByJ'IKaHo-TeKToHur{ecKoli Aenpec-
cr.ru. Kpolte 3Toro, ra3o-rullpoxnMuqecKlle flapaMer-
pbr noA3eMHbIx BOA yKa3blBalor Ha orHoclrTeJlbHo
:acrofinsle ycJIoBI,Ifi ux SopntupoBaHl4fl .
Crceatruua n3-5 npo6ypena s 1994 r. B rexHur{e-
cKHx rlentx go rly6unlr 1000 u. B ee pa3pe3e B L'IH-
TepBaJre 0-270 M npl{cyrcrBy}or qerBeprl4qHble
BaJIyHHO-raJrer{HITKOBLIe OTJrO)KeIIIlt C flecr{aH0-cyne-
cqaHbrM 3arroJrHlrreJleM. HI4;,Ke gO :a60x pacfipocrpa-
HeHbr rpeull{HoBarble ryQoa,renpont{Tbl I{ $ullltro-
BHAHbte cJraHqbl BepxHeMeJloBoro Bo3pacra. Creor
cKBa)KI4Hbr o6caxeH Meran,rluqecxofi xo,rouHol't go
rry6unst 310 rrl. B uurepnal ax 042 u 62-310 M BHy-
rpennurl AIIaMerp o6cagHoft KoJIoHHbI coorBercr-
BeHHo 245 u 168 nlr. Huxe qo ra6ol o6cagxa orcyr-
crByer. YporeHl Bolbl HaxoAI4Tcq Ha 1.5 u Hnxe no-
BepxHocTI{ 3eMnH.
Cxe. IO3-5 KoHrponttpycr HanopHutft eoloHoc-
uurl ropu:oHT TpeIqI{HHO-)KI,IJIbHbIX I OA3eMHLIX BOA
BepxHeMeJIoBblx orJloxenut?, naxoAfltqllxct, no-BI{-
Ar,rMoMy, B ycJroBllflx orHocI{TeJIbHO aKTIBHOTO BO-
Aoo6trrena. 06 groN{ cBl{AerenbcrByror He3HaqI4-
TeJrL,Haf, MI{HepaJIt{3aqI4t Bo,q I{ ux cMelIaHHbIII xu-
Mrrr{ecKl{x cocraB (ra6l. l), a ranre orHocI,ITeJIbHo
lpuloAHqroe noJroxeHl,Ie BoAoBMeu{a}oql4x MeJIo-
Bbrx ropo[ B rlpeAeJlax ceBepo-3a[aAHofo [poAoJr-
xeHuq flerponaaloBcKoro ropcra.
Cucreua perlrcrpall[[ ypoBnq BoAbI Ir arMo'
c$epnoro AaBJIeIrrq. Crsa)<uHl't E-1 u IO3-5 o6opy-
AOBaHbr cTaHIIaprHbIMrI KOMTIJIeKTaMLI annapaTypbl
q,ra qnQponot? perlrcrpaqul{ ypoBHq BoAbI 14 arMo-
c$epHoro AaBneHI,Iq (puc.2), noMeqeHHLIMId AJrt co-
xpaHHocrll s xere:o6eroHHble 6ygxu c MeTaJIJII{qe-
cKrrMLI ABepqMI4.
Annaparypa BKJrloqaer: perl{crparop fI4fI-3 (reo-
$n:uvecxuti uauepurelrnslft npn6op npon3BoAcrBa
CKE I4P3 PAH, r. Opr:uno); garvux ypoBHs BoALI
(AY), Rarqnx aruocQepHoro AaBreHuq (AA), co-
eAr.rHrrreJlbHr,te xa6eln rpon3BoAcrsa OKE OI4O3
PAH, r. Mocrea. fiarvlrxu ['Y u AA - oAHorI{rlHbIe
quQQepeHql{aJrr,Hble npeo6pa:onarelru AaBJIeHI{s c
ByJIKAHOJIOII4fl' Vl CEt{CMO,'lOfI4t Nb 4 2000
fI4tI-3
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Puc. 2. Cxeua perucrpaql4l,I ypoBHt n aruoc$epHoro
AaBJreHr4t na na6lrc,qareJlbHbIX cKBaxI{Hax. fI4lI-3 - pe-
rrrcrparop (reoSn:nvecxurl trltuepllre,rtustli npu6op);
[Y - garunx ypoBHt eogu, ,[A - Aa'lqLrK aruocQepnoro
AaBneHur; 3H3y - Kaccera rBepAorenbHoir naMqru(eHeproHe:annctaMoe 3tnoNtt4HaKrxJec ycrpofr crno).
rracroTHbll\{ npeo6pa:oeaHneM I{ eMKocTHbIM C'be-
MoM cr4rHaJla [11. 9yncrBl{TeJlbHocrb perl4crpallrl}r
rasN{eHeHnri ypoBHq eo4rt 0.1 vn nol. cr., qyBcrBn-
TeJrbHocrb perl4crpalluu aruoc$epHoro AaBJIeHI{t
0.05 u6ap.
llY n /lA oryuleHbl Ha rpocax B crBoJIbI cKBa-
xuu: ,[Y - na rly6uny -2.5 M HrDKe ypoBHq BoAbI,
[A - ouure ypoBHfl BoAbI. B xaqecrse I,IcroqHHKoB
sJreKTporrrrr aHil vtcrorb3ylor aKKyMyJltropusIe 6a-
Tape[, o6ecfle.ruBaloql4e HalrpsxeHl{e 12 B.
fl,auHr,re pef]Icrpauun ypoBHq BoAbI 14 arvoc$ep-
HOIO AaBneHrrfl HaKaIIJII4Ba[OTCq Ha rBepAoTeJIbHyIo
rraMrrb - c.t,eMHble Kaccerbl 3H3y (eHeproue:aau-
crlMbre 3arIoMI,IHalolqne ycrpoftcrea) o6lelrorra
l6 r6afir. fira cvurstBa*r4fl r.rnSopr"laqllu c 3H3Y
rrcrroJrb3oBan unrepSeric, coeguneunstti c [epco-
HaJrbHblM KoMnbnTepoM, I4 flpofpaMMHbIe cpeAcTBa.
flocroqHHste Ha6lroge tl.lafl. Ha cxs. E- I nponoqxr-
cs c 21.10.1996 r .  Ha cKB. IO3-5 -  c  10.09.97 r .  Ypo-
BeHb BoAbr ra aruoc$epHoe AaB.rIeHve Ha o6et{x cKBa-
)Kr4Hax perrrcrpllpyercfl oAHoBpeMeHHo c L{HTepBa-
JroM usrr,repeuufi l0 MI4H. [annlte ua6nrogeuulZ
rrplrBoArr K craHAaprHoMy BpeMenu (no fpunnuvy).
C.leu u o6pa6orra AaHHL,Ix- I pas s2ueq,.
,Ilaunsre na6moqexnli, n.rrurnlte 3eMJrerptceH[s
5.12.1997 r. Ha r{3MeHelrre ypoBHfl BoAbr B cKBax(r-
uax. Ha prac. 3 [pe4craBneHbl AaHHbte ua6.nrogeHuIZ
:a aruoc$epHbrM AaBJIeHTeM I,I ypoBHeM BoAbI Ha
cKBaxrrHax E-l lr n3-5 B coIIocraBJIeHI{I,I c cyroq-
HbIM KOJII{qeCTBOM OCatrKOB l{ MOMeHTarr,rU nan60-
l2 KOIIbIJIOB4 n AP.
MM. BOA.  CT.
03.1991 t991
Ptc. 3. !,auHsre Ha61rogeHr.rfi :a arruoc$epr{btM UaBJreHIlerrr (a) LI ypoBHeM solsr (6) Ha cKBaxI4Hax (,4 I'r 6 coorne1'crneuuo)
E,rngoscraq- I (c 2 t. 10. 1996 no 21.01 . t 9198 r.) u 6 - KoM nL-Hcl,rponanHul ri yponeHs) B conocraB!'leHlru c arvoc$epHbtMl4 ocaA-
rauu (z)  u MoMeHraMLt cI , t r IbHbIX 3eN{IerpqceHuf i  (d) ;  IO3-5 (c 10.09.  1997 no 12.01.1998 r ' ) .
Jr ee cr{JI bHblx 3eMJIerp xceunfi . Ocagxlt npI4BeAeHbI
rro AaHHbIM MereocraHlllru lltaonepcKaq Kal{r{ar-
cKofo reppI4TopLraJIbHOrO ylpaBJIeHI4q IIo filApo-
MeTeoponorutr v KoHTpoJIfo oKpyxarc[deta cpegu,
pacnoJro)KeHHofi s 13-15 KM or Ha6,rrogareJlbHblx
CKBA)KITH.
Ha prac. 3, e npegcraBJreHbl I43MeHeHrlfl ypoBHel4
BOAbr rrocJre KoMneHcaIII1 .tl Blr]1lfllH]|1lfl. arnocsepnoro
AaBJreHr4r Ha ocHoBe anropllrua [4,7].
MolreHrrt Bo3HtrKHoBeHI4q 3eMr erpnceuni B paAl{-
yce Ao 400 ru or cKB&KI{H o6ogHaqenu BeprI{KaJIb-
HbrMIr lrrrnvrtrwrr. Bucora tuuuit rlpflMo nponopquo-
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HaJrbHa gHeprrrr4 3eMrerpqcesnfi *t o6paruo nponop-
rlr{oHzurbHa KBaApaTy rr.{noqeHTpaJibHofo paccToqHr.rfl
AO CKBaXr4Hbr rr XapaKTeprr3yeT oTHocr{TeJrbHy}o
crerreHb noeger?crnufl 3eMJrerpflceHnfl. B nyHKTe Ha-
6rronesufi.
Hau6olee clrJrbHbrM cer?cMurrecKraNa co6srrueNa ga
BpeMr na6lrcgeHufi rBJrrercfl 3eMJrerpqceHr{e
5.12.1997 r. c MarHr4ryyofir 7.7 (N 1 na pnc. I u n
BYJIKAHOJIOIVIfl 14 CEI4CMOJIOII4q Nb 4 2OOO
ra6n. 2), npor43orrreArrree B rc>xsofi qacrrr Kalrqar-
cKofo 3aJruBa 14 co[poBo)KAaB[reecq MHofoqr4cJreH-
HbrMr4 a$repuroralru. Culrneftnuft a$repruor c
uarHnryqofi 6.8 (Nb 2uapuc.1 u s ra6r.2) pacnona-
rarcq B rler{TpaJr bHo it'tacru Kpouoqroro 3aJrntsa.
C uor6pa 1996 r. no uafi 1991 r. nporrcxoAr.rJro
lJraBHoe rroHrDKeHue ypoBrur crs. E-1 (puc.3,A) c aMrr-
"nnrygor? -18 cu u cpequerl cKopocrbro -2.6 cwluec.
MM. BOA.  CT.
I  t .1991
















rerpxceuufi | u 2 (ra6t 2) ra:ueneHllt ypoBHl cKB-
E- I ue 3aperlrcrpl4poBaHbl.
B role6anusx ypoBHt cxs. 03-3 (puc. 3' 6) ver-
Ko [npolBJltrorca 6aponapvapv, a raKxe cyroqHble
r,r noJrycyToqHble f apMOHI{KI4, BO3HITKaIOqUe' ro-BIr-
[r4MOMy, nog no:geficrBl,IeM 3eMHbIX I'  I OKeaHI4qec-
Kr4x [pI{JrI{BoB I,I TeMrleparypHblx HaBoAoK- B nose-
AeHr.rr4 ypoBHq TaK)Ke nprlcyTcTByeT AOnroBpeMeH-
nsrfi rpeHA, roropuli, BepotrHo, Sopul'tpyercx
Ce3OHHbIMI'I QaXropauu I{ pe)KI4MOM BbInaAeH[q ar-
uoc$epnux ocaAKoB.
flocre 3eMrerpqceuus 5.12.1997 r. sa cxe. 03-5
lpor43orxJlo noHI,IXeHI{e ypoBHt c aMIIfl{TyAofi
57.8 cr'a, rpoAoJl)KaBrleecq uo 27 gera6pr. Hau6o-
Jree r{HTeHcI,IBHoe [oHI{)KeHI{e ypoBHq Ha 38.8 ct't
lpoucxoAl,IJlo c 5 no 8 gexa6px. 3areu noHI'IXeHI4e
ypoBHfl [poAoJIXaJIOCb C 3aMeAJIeHHOI{ CKOpOCTbIO'
pr ero altnluryAa c 8 no27 gera6px cocraBl'IJla l9 crta'
Ha puc. 4 npegcraaleu rpa$rax I{3MeHeHI{t YPgn
Hs u 
-aruoc$epHoro 
AaBJIeHITfl Ha cKB. IO3-5
5.12.199']- r. rlo AaHHbrrrl 1O-uuuyrHblx perrlcrpaqtlft.
B nouenr 3eMJlerptceHIaq c M = 7.l (11 u 27 wun)
Qraxcrapyercq pe3Koe roHI{)KeI{I4e ypoBHt BoAbI B Te-
.reHr.re 20 r'lnn (c ll q 2O uungo I I u 40 uuH) c aMrI-
Jrr.rryAol? 12.2 cw. B unrepeaJle BpeMeHu c l l 'r
20 v.utt uo 11 .I 30 rtruu rIoHI{)KeHI4e ypoBHq cocraBrl-
no l0 crtr; B LrHrepBaJIe c l1 q 30 r"run lo l l '{ 40 rt'rran
noHrr)KeHl4e ypoBHq cocraBr{Jlo 2.2 cv', a 3areM [pu-
o6pero nnasnsrft xapaKTep. B l8 'r 48 rvrus trpol'I3o-
rrrJro 3eMJlerptceHl{e c M = 6.8 (pnc. 1, ra6n. 2), vst-
3BaBIIree o6parurraoe IroBbIlxeHI'Ie ypoBHq (c 18 't
40 unn go 19 v 00 rr.ruH) c aMrrll{ryAori 0-7 cu'
Tarlrn o6pa:ou, B pe3ynbrare 3eMJlerpfl.ceHws
5.12.1997 r. B LI3MeHeHLIqx ypoBHt cKB. 03-5 npo-
sBprllcfl e$$exr [oHI,I)KeHI{t IJIaCTOBO|O AaBreHUq B
BOAOHOCHOM rOpI,I3OHTe, B KOTOpOM BbIAeJItroTcfl
xoceftcuuqecKafl v rlocrcelicMl'IrrecKat Sa:lr. Ko-
cericNlr.r.{ecrax $asa pe3Koro [IoHuxeHuq rlJlacroBo-
ro AaBJTeHI'Ifl COOTBeTCTBOBaJIa MoMeHTy flpoxoxAe-
le'ns. cellcMuqecKllx BoJrH or 3eMrerpqceHus
5.12.1997 r. 14 cpaBHItreJlL,Ho 6stcrporo c6poca rex-
ToHI{rrecKI,IX uanpxxeunti n paftoHe cKBa)KI{Hbl.
flocrceftcul{rIecKafl Qa:a, coorBercrBy}oqaq no
BpeMeHI4 nau6o;ree aKTI{BHoMy nepxoAy pa3Bl'trnq
aQreplroroBoro pofl (e par?ouax Kauqarcxoro n
Kponoqroro 3aJII,IBoB npoll3otxJlo 6olee 50 seln{re-
rpxceunti c M = 5.0...6.8), no-BI4AI4MoMy, orpa)Kaer
lpoqecc npo4onxaB[rerocs c6poca uanpxx<euu[.
Xaparrep I{3MeHeHIlfl cKopocrl4 cHl't)<eHlrx ypoBHs c
5-ro no 27 -e gera6pfl coorBercrnyer o6uleuy xapaK-
Tepy noHI,D(eHI4t I{HTe rl cI{BHocrI{ a$rep r uox_o n_oro
pox n pafioue oqara 3eMJlerpsceuus 5.12.1997 r.
Cta6ax roceticlrra'recKat peaKIIVs Ha 3eMJlerpflce-
Hr{e c M = 6.8 rI orcyrcrB}Ie oTKJIIIKoB ypoBHq Ha
Apyrue cI4JrbHbIe oilIyrl4Mble 3eMJlerptceHur a$rep-
ruorosofi ceplM TaKXe MOXer yKa3blBarb Ha ro' t{To
[oHr{xeHl4e ypoBHq Ha cKB. 03-5 BbI3BaHo reKToHIl-
qecKI{MI,t, a He AI{HaMI4qecKItMlI [pI4qnHaMI'l (uanpu-
BYNKAHOTIOIII'fl. W CEI4CMOJIO|I4q Nb 4 2OOO
05.12.t991
l8 :48 :  l7
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C urous no uor6ps 1991 r. na6lro4alcfl roAteM
ypoBHs c aMlJrl{TyAoft 6 crnr n cpegueft cKopocrblo
I crvr/rnrec. Ha ugrrleneHl.Ie ypoBuq HeKoropoe BJIrrfl-
Hrle oKa3blBaror aruoc$epHble ocaAKI{. 3ro npoxe-
]]ls,eTcs. B nJIaBHOM TIOBbIIIeHI'II{ ypoBHt flocJre Bblla-
EeH:afl>-2M0 MM ocaAKoB B cyrKl{ (Hoa6pr 1996 r.,
oxrr6pr 1997 r.).
3emrerpxcesue 5.12.1997 r. BbI3BaJIo I'tHreH-
cr.rBHoe rroBllrrteHue ypoBHt BoAbI B cKB. E-1.
C5.12.1997 r. no 21.01.1998 r. noA'beM ypoBHq co-







30 60 90 120I,I:ueperurr
Puc.4. 14sruelrenlte arvocQepHoro AaBJreHuq (4) u ypoB-
Hr Bolbr (O na cxnaxr'rne IO3-5 5.12.1997 r. c 0 q 0 uun
















I  l0 100 1000 1 10 100 1000
llepuog, u
Puc.5. Cnexrpbl MorllHocrlr Bapltaqfin ypoBHt s cre. trO3-5 (a) u n crn. E-l (A, a raKxe arrr.roc$epHoro AaBrreHr.rr tro AaHHbrMperlrcrparlr{u Ha cKB. IO3-5 ra E-l (a u z cooreercraeuHo).
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Mep, [poxo)KAeHr4eM CeLtCMn.{eCKItX BOJIH I{ COOTBeT-
crByrcrqr,rMr.{ xole6annsur.{ rpyHTa n BogqHoro cror-
6a e cxnaxuue).
oBCyxAEHr4E PE3yJIbTATOB
,[lr npoacneHus oco6eusocreri rr4ApoAr.rHaMur{e-
cKoro pe)Kr4Ma Ha6lroqareJrbHbrx cKBaxrrH r,rcrroJlr,-
3OBaHr,r KpOCC-CrreKTpaJrbHbre orl HKrl napuaqufi
ypoBHr u arlrocQepHofo AaBreHr{q, TaK KaK arMo-
cSepnoe AaBJreHr.re flBrflercfl rrocroqHHo eo:geficr-
Byroqr4M Ha ypoBeHb r,r Ha cucTeMy cKBa)KlrHa-BoAO-
noculrri ropr{3oHT $arroportl c l{3BecrHori aul,ru-
ryguoft .racrorHoft xapaKTepr.{crraror? [6].
Ha puc. 5 npunegeHbr crreKTpbr MorrlHocrrr Bapr{-
aquft aruocQepHoro AaBreH[q r,r ypoBHq rro AaHHbrM
ua6rrogeuuri Ha cxs. IO3-5 u E-1. ,[nx o6oux nyHK-
ros Ha6rroAaercq ycrorlvueoe yBerr.rrreHr4e aMlJrr{-
TyA Bapr{aquli ypoeneii u arlaocQepHoro AaBJreHr{fl c
pocToM nepuoAoB, yKa3brBarou{ee Ha rrper4MyrrlecT-
BYJIKAHOJ]OruIq U CEI4CMOJIOfI4q Nb 4 2OOO
BeHHO Hr.r3KOqaCTOTHr,rI.I XapaKTep r.rccJreAyeMbrx
BpeMer{Hr,rx prAoB. B cnerrpax arrraocSepHoro AaB-
Ireuvs., a raK)Ke B crreKTpe ypoBHs crs. IO3-5, BbrAe-
Jlflrorcr Ha flepuc,Aax 12 u 24 q urrencr{BHbre MaKclr-
MyMr,r. B ro >re BpeMr B r.r3MeHeHr,rrx ypoBHr cxs. E-1
12- u 24-\acoBbre KoMrroHeHTu ne o6napy>(r{Baror-
cs. 3ro oAHo3HaqHo yKa3brBaer Ha orcyrcrBr.re 3eM-
HOnprrJruBHF,rx u rrporrr.rx KopoTKolepr{oAHbrx e+-
Sexron B rroBegeHr.ru ypoBru cxa. E-1, a raKxe Ha
TO, r{TO Ha yKa3aHHOM nyr{KTe cr,rcTeMa cKBa)KUHa_
BogoHocHbrrl ropu:our HeAocraroqHo rryBcrBr.rrerb-
Ha Arr perncrparlur4 r43MeHeHr.rfi uracrosoro AaBJre-
Hrrr noA no:4eficrnuerr.r ge$opuaqurt -1fr8 c xapaK-
TepHbrMrl nepnoAaMr.r MeHee nepBbrx cyr. B ro )Ke
BpeMq B r,r3MeHeHr{qx ypoBHq BoAbr cKB. 103-5 rrao>r-
HO npeArroJrafaTb [poqBJreHr{e BHyTpr{cyTor{Hbrx Ba-
puatluit rrJracloBoro AaBJreHrrr.
Ha puc. 6 npunegeubr orIeHKn KBaApara MolyJrt
crreKTpa KofepeHTHocrulG ^ 2lu av'nturygnol;r uac-
rornoft ilepeAaror{Hoir Synxqzu or Bapnaqufi arlro-




0 . 1 0
cQepHoro AaBJreHHfl K I{3MeHeHIrqM ypoBHfl Ha Ha-
6:rrogarerr,Hblx cKBa)Kuuax (A). Ha cxs. IO3-5
(puc. 6, 6 u z) rorepeHTHocrb I'IJII{ crerleHb cBl3Hoc-
Trr r43MeHeHlrfi ypoenx u arllocQepHoro AaBJreHI4t
Bo3pacraer or 0. I go 0.9 B AI{arIa3oHe neplroAoB or
4 qo uepeux AecsrKoB q. 3HaqeHl4fl aunnuryguotl ua-
crornorl [epeAaroqHoIl Qyuxqltlr raK)<e Bo3pacraror
B [aHHoM Al4ana3oHe rlept{oAoB. flpu erou MaKcI,l-
MAJIbHAfl BCJII{qI'IHA OTKJITIKA YPOBHq BOAbI HA BAPI4A.
qlua arlroc$epHoro AaBJreHIlt Aocrt{raer 16 Irau nog.
cr./rra6ap Anq repl4oAa 12't.
Ha crs. E-l rorepeHTHocrb usr,{eHeHuli ypoBHq u
arrnloc$epnoro AaBJIeHrrs HaqLIHaer cla6o [potBJrflTb-
cq Ha flepnogax 4G-50 q Ir Bo3pacraer Ao MaKcI4MuuIb-
Horo 3Har{eHuq 0.3 Ha neplroAax 400-500 v (-20 cyr).
Aunrnryqnaf, qacrorHaq nepeAarorIHafl Synrqua
TaK)Ke cra6o Bo3pacraer B Al{ana3oHe neplloAoB or
50 no 40G-500 q. MarcrMarbHas BeJII{qI,IHa 6apoue-
Tpr{r{ecKoro orKJIIlKa ypoBHt ue 6olee 0. I 1 rtrNr so[.
lG"2l
A, ulr aog.crlu6ap
cr.ltv.6ap, r.e. 6olee qeM Ha ABa rloptAKa MeHb[Ie,
qeM Arfl cxs. IO3-5.
flo npunegeHHblM AaHHbIM Mo)<Ho o6lqcHurr ot-
cyrcrBrre xoceftcrvlr.r.recKoro cKar{Ka ypoBHt cre. E-l e
pe3yJrbrare 3eMJrerptcelaux 5.12.1997 r. \ttx lryHKra
cxe. E- 1 cl4creMa cKBat{IHa-BoAoHocHbIta ropu:our
B CI4Jry r4HAr.rBI{AyaJIbHbIX r {ApOAUHaMnqecKI4X OCO-
6esHocrefi (no:rr.ro>rHo, HaJIIrr{I4e conporl{BJleHnfl. B
o6r acru Qlrnrrpa Ir3-3a HeAocraroqHoro KoJII{qecr-
Ba orBepcrr4ri s il.Ierarruqecxot? KoJIoHHe (12 ornep-
currl na noronnull vrerp) vrvux 3acopeHl,Iq IJII{HI4c-
TbrM Marep[aJloM ne cnocoOna pearl{poBarb Ha or-
HocraTeJrF,Ho 6ucrpsle u3MeHeHuq Harlpt)KeHHo-
geSoprr,trpoBaHHoro cocroflHllq KoHTponupyeMoro
o6'seua BoAoHacbIIrIeHHbIX rtopoA. OgHaro sro o6-
croflTeJlbcrBo He IrcKJIIOtIaer BO3MO>KHOCTI'I np0f,B-
IEHI{q HI'I3KOqACTOTHbIX I' BbICOKOAMNJII,ITYAHbIX BA-
pnar\Lrv rrJracToBofo AaBreHuq B rIoBeAeHIru ypoBHq
cxs. E-1. lloraearereM sroro Mo)Ker 6sIrs cunxpou-
ByJIKAHOJIOIIIfl. 'l CEI4CMOIO| I4q Nb 4 2000
l0 100 1000 I  l0 100
flepnog, u
pnc. 6, Oqenrr{ KBaApara MoAyrq cneKTpa KorepeHTHocru (G ^  2) u aMnJrlrryAHot? qacroruoti nepegarouHoti Syuxqltlt (A) or
arrr,roc$epHoro gan;teulu K BapIIaqI{fM ypoBHt Ha cKB. Efiu:oscxaq-1 (a, e) u na cre. tr03--5 (6, z).
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Pnc. 7. OqeHra gBo,'lroqr.rrr norapllQrraa cneKTpa MorqHocrr4 6aponapuaqnri (a) n napa,rneJ'rbHaq Ar4arpaMMa gBoJrroqr4r4 aMn-
nlrrygnofi.racrornori nepegarounofi @ynrquu or napuaquri aruocSepHoro AaBJreHr4r K ypoBHro BoAr,r B cKBaxuHe IO3-5 (O.
Oqenxu B cKoJrr,3ruleM BpeMeHHoM oxne grunori 200 .r co cueuleunelr 50 v.
1l
2000
HOCTb U3MeHeHr4q ee ypOBHq C r43MeHeHr4eM ypOBHS
cxe. trO3-5 e ceHrx6pe-nor6pe 1991 r. (pr.rc. 3). Bo:-
uo>rcroft npuvlrHoli raxoft c14HXpoHlr3arlr4r,r B r oBeAe-
Hr.rr4 TpeHAor yponHeft Mo)Ker 6rrrr no:gericrsue Ha
rrJracToBoe AaBJreHr{e oAHoHarrpaBJreHHofo fe Ar4Ha-
MI,IqeCKOrO IIpOqeCCa' BbI3LIBaIOqerO I'I3MeHeHIIe
KoHcoJrr4ArlpoBaHHoro cocroqHrls r.r ynpyrux csoricrs
BoAoHacblrrIeHHbrx [opoA o6urupnoro perr4oHa.
Ha pnc. 7 npeqcraueHbr ABe napaJrJreJrbHbre r{ac-
TOTHO-BpeMeHHbre AUarpaMMbr SBOJTTOqUU JrOra-
puQrua crreKrpa MoulHocrrr 6aponapuaqufi (puc. 7, a)
r4 aMnJrr,rryAnofi .racroruor? nepeqaro.rHori Qynxquu
or 6aponapuaryuft K ypoBHro rroA3eMHbrx BoA B cKBa-
xcnne 03-5 (pnc. 7, A. O6e or{eHKr,r ocrpoeHl,r B
cKorb3qrleM BpeMeHHoM oKHe AJrrrHofrt 20O \, B3flToM
co cMeqeHr{e}r 50.r. [rx oqeHxu 3BoJrroqu[ Syurquu
oTKJrr,rKa r{crroJrb3oBaHa perpeccrroHHaq MoAeJrb Tpe-
rbero noprAKa [6, 8]. llo apeuennori ocu orJroxeH
npaBbrn KoHer{ cKoJrb3flulero BpeMeHHoro oKHa, qro
yAo6Ho AJrr nor{cKa lporHocrr,rqecKr{x eQQerron.
O6paulaer na ce6fl, BHr4MaHr{e pe3Kafl aHoMarr,rq
yMeHbueHr{r orKJrriKa ypoBHr Ha ua 6apoBapr{aqrru
(puc. 7, 6) glurerlnocrr -400 q, coorBercrByroulaq
3HaqeHlrflM fipaBoro KoHrIa BpeMeHHofo orsa 1600-
1800 .I or Haqara perrrcrparlrru. flpn BbrrrrrcJreHr{r,
BYJIKAHONO| IITfl. W CET{CMO,TOf',Iq N! 4 2OOO
AJrHTeJrbHocrr4 aHoMaJrr{u neo6xoguuo npu6anlxrt
AJrnHy BpeMeHHoro oKHa, paBHyro 200 q. 3ror nu-
repBarl BbrrraAaer rta O7.ll-23.11.1997 r. Jloxalr,-
HbIe "rtrHa" yMeHblreHuq orKruKa ypoBHt ua 6apo-
Baprrallr{r4 Ha r{acrorax -0.3 u ' (ua BpeMeHHbrx r{H-
repBaJrax -800, 1200 u 20O0 v) noanuxaJrr{ rrocJre
BbrnaAeHr4fl ocaAKoB >20 rvrrr,r n 1 cyr.
Xapaxrepno coBlaAeHr4e r.rHTepBaJra aHoMaJrbHo-
ro yMeHbrxenux Synrqurrr orKJrrrKa B Auana3oHe r{a-
cror 0.5-0. I .{ I c rrHTepBaJroM yBeruqeHuq r4HTeH-
cI4BHocrrl BbrcoKoqacrorHbrx nynlcaquri aruoc$ep-
Horo AaBJrenux (puc.7, a). flogo6Hoe coenageHrre
HeoAHOKpaTHO OTMer{aJrOCb npr4 aHaJrr{3e ypoBHe-
MepHbIx AaHHbIx KaK B cetcMoaKTI,IBHbIX, TaK Ir B
acerlcuraqecKnx perr4oHax, [pur{eM oHo orcyrcrByer
npr{ aHaJrorr{rrHoM aHaJur3e, Hanpr.rMep, geQopuorr,re-
TprrqecKrrx AaHHbrx. 3alrerlrrr,r, qro croJrb )Ke flpKr4x
auoualuri, KaK npegcraereHHori Ha pr4c. 7, 6, asro-
paM eqe He ygaBaJrocr Ha6rrcgarl.
Kax orueqeHo n pa6ore [6], nolo6nar aHoMaJrr4t
Moxer 6btrs srrgsaHa pa3ynpoqHrrorquM ro:geficr-
Br4eM BbrcoKoaMlnr{TyAHbrx nyJrbcaquri arvrocQep-
HOIO AaBJIeHVr'. HA npOqHOCTb BepXHr4X CJTOeB 3eM-
noft ropu. @oprrarapoeaulre 6aporrlerpr,rqecKofo or-
KJrrrKa ypoBHq nponcxoAr.rT noA Bo3Aet4cTBr.reM AByx
78 KOIIbIJIOBA r4 Ap.
npoqeccoB: c oAHor4 cTopoHbr, yBeruqeHr.re aTMo-
cQepnoro AaBreHuq "3ararKr4Baer" cror6 )<r4AKocrr,r
qepe3 orKpbrroe ycrbe cKBDKr,rHbr, a c 4pyror? - "grr-
gaBrr4Baer" ero rrpIa ao:geftcrruu, nogo6no npeccy,
Ha cJror{ [opoA, Jre)Kaulue Br,rlre paccMaTprlBaeMoro
BoAoHocHoro ropr.r3oHTa. B cryvae HanopHbrx ropr.r-
3oHToB r o6paaonaHuu orKJrrrKa npeo6ragaer rrep-
sr,rfi [poqecc. flpn yMeHb[reHrrr{ [porrHocrHbrx
CBOI'ICTB IIOPOA, 3ZLIIETArcUII4X BbIIIIE BOAOHOCHOIO IO-
pr43oHTa, BKnaA AByx pa3HoHanpaBJreHHbrx npoqec-
COB MO)KET CTAHOBI{TbCfl COTIOCTABI{MbIM I,I BCJII'IqI{HA
orKJmKa 6yqer yMeHbilarbcfl .
Tarulr o6pa:or',r, cneqra$ura Sopr',rr.rponaHr,rr or-
KJrr.rKa ypoBHr Bogbr B cKBDKT{He Ha 6aposapnallnr.r Ae-
Jraer orIeHKy gBoJrroquu Qynrqnra orKJrr{Ka BecbMa
TIYBCTBUTCJIbHbIM I4HAI4KATOPOM BPEMEHHbIX I-,IHTEPBA-
JroB r{3MeHeHr.rr lpoqHocrHbrx ceoricre BepxHr{x cJroeB
ser\aHofi Kopbr. B csqsu c 3Tr.rM aHoMaJlr4fl ua puc.7, 6
npegcraBrqer oco6uft nHTepec KaK rpKoe orpaxeHr4e
I43MeHeHI{q HalpDKeHHoIo cocToflHI4JI cpeALI [epeA
crarsHefirur.rM 3eMrrerpfl ceHr.reM 05.12.1997 r. (2089-ri
qac Ha pnc.7), a reM caMbrM r.r KaK ero sogrvro)KHsrrt
npeABecTHrrK.
KoceficMlrqecKoe rraAeHr.re ypoBHq BoAbr B cKB.
IO3-5 rta 12.2 cM B reqeHue 20 uun coorBercrByer
xapaKTepy u:r'.reHeHurz ypoBHr Bo BpeMfl cr,rJrbHbrx
3eMnerpflcenurl s ApyrHX ceficrr.roaxrraBHbrx perilo-
Hax [0, l l ] u yxa:uBaer Ha ro, rrro B pe3yJrbrare
3eMJrerpfl ce Huq 5.12. 1997 r. rpor43orxJro rroHuxeHr{e
rrJracToBoro AaBreHuq B BoAoHocHoM ropu3oHTe.
llocrcer?curqecKaq Sa:la e H3MeHeHLrr{ ypoaueri
rrocJr e 3e MJr erprce nns 5 . | 2. 1997 r . r{ erKo rrpocn e)Kr{-
Baercfl sa o6elrx cKBa)Kr{Hax. Ha cxe. IO3-5 B Teqe-
Hr4e nocrcericMuqecrofi Sa:lr ua6nrcAaercfl rrpeeM-
crBeHHocrb sapuaryufi. xocelicN,rilqecxori Sa:rr, r.e.
[poAoJr)KeHr{e cHr.r)KeHr{fl ypoBHq B Ter{eHr{e >22 cyr.
Aunrnryga rroHrDKeHr4fl ypoBHq 57.8 crra c 5 no 27 ae-
ra6pa Mo)Ker xapaKTepr43oBarb o6rqyrc Berurrr4Hy
cHvl)I<eHng rIJIacToBoro AaBJIeHI,I' B BOAOHOCHOM fO-
pr43oHTe BcJreAcrBr{e c6poca re KToH14 qecKr{x Harrpfl -
xesufi nog eo:ger?crBueM coBoKynHocrn ceficura.re-
cKr{x co6brrufi s KaM.rarcKoM u KponoqroM 3aJrr,r-
Bax, rJraBHbrM r.r3 Koroprrx 6rrlo 3eMJrerpflcenrae Nb I
(puc.  I ,  ra6r .  l ) .
Ha crs. E-l nocrcericMrqecKafl Qa:a npoxnrflercfl,
B AJrr{TeJrbHoM rroBbr[reHur.r ypoBHq. Paernqne xapaK-
repoB r,r3MeHeHuf, yponneft cre. trO3-5 r E-1 e pe3yJrb-
rare ceficunqecxoft aKTr,rBr{3ar{}rr4 Mo)Ker rrpeA[oJra-
faTb pa3ruqHbre rr{ApoArrHaMr{qecKr4e MexaHpr3Mbr .rx
$opullponannr.
Ilo qanuulr MHofoJrerHux Ha6rrogeHnri sa llraHa-
qeBcKr,rx ucroqHuKax, llerponanroscx[r? rroJrr4roH,
Kauqarra [9], e pe:ynbrare cr{JrbHbrx 3eMJrerpflce-
Hr.rri s ngN{eH eHvfir laxge6uroe npoqBrrrercr oAHorrr[-
Hsrrt nocrcerTrcnau.{ecxnfi eQ$exr - pe3Koe yBenr4qe-
ur.re ge6uroB c rrocJreAyloqr,rM rrpoAoJr)q,rreJrbHbrM
(1 ueg.-6 uec.) no:npauleHr.reM rrx BeJrrlrrnrr K nepBo-
HaqaJILIIbIM 3HaqeHr,rflM. flocle 3eMrerpqceHl,Iq
5.12.1991 r. raK)Ke ua6rrcga;rocb yBerr4qeHue ge6u-
ron llltra.reBcKr{x rdcrorrHrrKoB (ycrHoe coo6rqenue
lO.M. XarreBnqa u gp., 1998 r.). f lo-nuquMoMy, yBe-
Jrr{rreHr{e qe6uroe r{croqHr,rKoB r4 noBbrureHr{e ypoB-
Hq BoAbr B cKB. E-l npoucxoAr.rr r43-3a yryqrxeHr.rfl
Sunr,rpaquoHHbrx ceoricrs B BoAorroABoAquux Ka-
HaJIax lIcror{HIrKoB I,I B cncreMe cxs. E-1 - BotroHoc-
urrfi ropu:oHT, Koropoe [pr{BoArlT K yBer[qeHr,rro
qe 6uron rrcrorrHr.rKoB 14 K Ao rroJrHr{TeJr bHoMy rrpr,rro-
Ky BOAbr B CTBOJT CKBa)KLrHbr.
Brrnoqu. 1. B 1996-1997 rr. ua llerponaBrroB-
cKoM rroJrr{foHe co3AaHa u SynrquoHr{pyer cucreMa
qu$ponoft perprcrpaqun ypoBHfl u a'ruocQepHofo
traBJreHlrr c qacroroft 10 rr.run Ha cKBDKT{Hax Erlrsos-
cras-l u 03-5. llo qauurru rr{ApoAr,rHaMr.rqecKux
na6mogenuli ua o6oux cKBilKr{Hax 3aperrrcrpnpoBa-
HbI AHOMAJIbHI,IE I'I3MEHEHI,{' YPOBH' BOAbI B PE3YJI[,-
rare ceftcrr,ruqecrofi aKTr{Br{3aIInu n pafionax Kau-
qarcKofo u Kponoqrofo 3aJrr,rBoe n gera6pe 1997 r.
c TJIaBHbIM co6brrueM 5.12.1997 r., M = 7.7.Ha cxr   .
IO3-5 B pe3yJrbrare 3eMJrerpflceHvrs. 5.12.1997 r. s
TeqeHr{e 2O v'urt na6rrogarocr, roceftcrrauqecKoe rra-
AeHL{e ypoBHr Bogbr Ha 12.2 cv,, O6ulas aMrrJrr,rryAa
noHr{xeHr{r ypoBHq BoAbr c 5 to 27 gera6pr cocra-
snra 58.7 cu. Ha cxs. E-1 cer?cMu.recKafl aKTr{Br{3a-
rlrrq Bbr3BaJra AonfoBpeMeHHoe noBbrrrreHr{e ypoBHfl.
floryueuuue AaHHbre rro r43MeHeHraro yponuefi ua-
6rloqarerlHr,rx cKBaxr{H B nepr{oA rroAroroBKlr 14
peaJrr,r3ar{urr culsHefiurero cefi cMuqecKoro co6rrrlrq
cM =7 "J Moryr 6srrr ocnosoft paapa6orKr{ H co3Aa-
HI4q MoAereIl QoplaupoBa*lr'fl, rr{ApoAr.rHaMnrrecKoro
pexr,rMa rrbe3oMerpr{qecKr{x cKBa)Kr4H B cencMoaK-
TT4BHOM perl,|OHe.
2. llprarraeueHr{e HeKoropbrx Kpocc-cneKTpaJrb-
Hbrx orIeHoK K r,rccJreAoBaHuro cnHxpoHHbrx Bapr{a-
qutl yponHa u arlaocQepHoro AaBJreHr{fl B coBoKyn-
Hocrr{ c AaHHbrMr{ o xoceircnuqecKoM xapaKTepe r,r3-
MeHeHr4fl ypoBHq Bo BpeMfl cr,urL,Hbrx 3eMreTpflceHurl
rro3BoJrfl eT oxapaKTepr,r3oBaTb AocTaTor{Hyro rryBcT-
BlrreJrbHocrb cr4creMbr cxs. IO3-5 - KoHTpoJrr{pye-
tr,tstfi nogoHocut tt? rop[3oHT x eorgelicrnnro oTHocr4-
TeJrbHo 6ucrpo flporeKaroqrrx r43MeHeHr.rfi nanpr-
xenno-ge$opMr{poBaHHoro cocrorHlrq cpeAbr c
xapaKTepHbrMn nepr4oAaMr,r oT MnHyr - rrepBbrx qacoB
Ao rrepBbrx coreH qacoB. B ro >xe BpeMq cr4creMa cKB.
E-l - eogoHocuru? ropri3oHT ne o6ragaer neo6xoqn-
uor.r vyncrer4TeJrr,HocTbrc Anfl perr4cTpaqr4r.r .r3MeHe-
unli uanpmeHHofo cocroqHr.rfl cpeAbr nog norgeficr-
BneM BHeurHr.rx Bo3MyqeHufi c nepuogauu <l-3 cyr.
3. BrrqeireHHar B pe3yJrbrare orIeHKu gBoJrroqr{H
$yHxqrEu orKJrr{Ka ua 6aponapuar\rrv pe3Karr aHoMa-
nus yMeHbneHr{q OTKIxKa BapHar{I,rl,r ypoBHr BoAbr B
cKBa)KrrHe IO3-5 lJrurrenbHocrurc -2 HeI. Moxer
6urr unguxaropoM cJro)KHbrx uelnHerinrrx flpoqec-
coB B3ar,rMoAeficrBr4q no:gyruuori H reepgofi o6olo-
qex 3erra;ru nepeA nocJreAoBaBmr4M rrepe3 12 cyr no-
cre oKoHqanuq eror? aHoMaJrnn cnnsHeriruuM 3eMJre-
TpgceHUeM.
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Groundwater Observations at the Petropavlovsk Test Site, Kamchatka
G. N. Kopylova*, A. A. Lyubushin (Jr.)xx, V. A. Malugin**,
A. A. Smirnov*, L. N. Taranova*
*Kantchatkan Technique Testing Seismological Team, Geophysical Service, Russian Academ-v of Sciences,
**rrnitett,:;,"f,0,":/'oi{,,r:"?f !#";;:;,fit^f !!,,I:.'il3u,0.Russia
An automatic system for groundwater observations is described along with synchronous recordings of changes
in groundwater level at wells and of atmospheric pressure obtained in 1996-1998 at two wells of the Petropav-
iovsk Test Site, Kamchatka. Attention is focused on coseismic and postseismic water level changes in relation
to the December 5, 1991 magnitude 7.7 earthquake which took place at distances of 360-370 km f'rom the ob-
serving wells. Cross-spectral analysis of water level variations and atmospheric pressure changes together with
an analysis of earthquake-related water level behavior can be used to estimate individual sensitivity of wells to
rapid changes in the stress and strain of water-saturated rocks.
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